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(57) ABSTRACT

Construction of a rolling bearing with seal ring can be
achieved 1 which, while securing the required seal perfor-
mance, the rotation support portion can be made more com-
pact by shortening the dimension in the axial direction of the
installation space for an inner ring 3a, and torque can be
lowered. A sliding contact edge 23 of a seal lip 124 that 1s
provided around the mner-circumierential edge portion of a
seal ring 5a on one end side 1n the axial direction comes 1n
sliding contact with one end surface 24 of the mner ring 3a.
The tip-end edge of a protruding portion 20 closely faces the
surface of the inner ring 3a, forming a labyrinth seal 19 in this
portion. With this construction, a stopper ring 17 for regulat-
ing the position 1n the axial direction of the inner ring 3a with
respect to a shaft 135 1s located so as not to protrude from the
end surface 1n the axial direction of the rolling bearing 1a with
seal ring. The problem can be solved because the diameter of
the sliding contact portion 1s kept small.

2 Claims, 8 Drawing Sheets
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1
ROLLING BEARING WITH SEAL RING

TECHNICAL FIELD

The present invention relates to a rolling bearing with seal

ring that 1s assembled 1n an automobile transmission and the
like.

BACKGROUND ART

Many rolling bearings are assembled 1n an automobile
transmission, however, many of those rolling bearings are
operated 1n a state immersed 1n lubricant that 1s stored 1nside
a transmission case. In this kind of lubricant, not only 1s there
a possibility of the existence of foreign matter that has entered
from the outside, but there 1s also a possibility that metallic
abrasion powder that was generated 1n the engagement por-
tion of the gears of the transmission 1s mixed therein as hard
foreign matter. When this kind of hard foreign matter enters
inside the rolling bearings and 1s bitten into the rolling contact
portions between rolling surfaces and race surfaces of the
rolling bearings, these rolling surfaces and race surfaces are
scratched, and could become a cause of damage such as
premature flaking or the like for the rolling bearing. In order
to prevent this kind of damage, rolling bearings with seal
rings are used as a rolling bearing 1n transmissions.

By using a seal ring having proper seal performance for a
seal ring that 1s assembled 1n a rolling bearing with seal ring,
lubricant 1s allowed to enter into the internal space of the
rolling bearing where the rolling bodies are located, while at
the same time, foreign matter that could cause damage to the
rolling bearing 1s prevented from entering into this internal
space.

As construction of a rolling bearing with seal ring that can
be used for this kind of use, there 1s construction such as

disclosed 1 German Utility Model No. 20,306,004, and
International Publication No. WO 2011/051045. FI1G. 9 1llus-
trates the construction of the rolling bearing 1 with seal ring
that 1s disclosed 1 German Utility Model No. 20,306,004,
The rolling bearing 1 with seal ring comprises an outer ring 2
and mner ring 3 that are concentrically located with each
other, a plurality of balls 4, each of which 1s a rolling body, a
seal ring 5 that 1s located on one end side 1n the axial direction,
and a shield ring 6 that 1s located on the other end side 1n the
axial direction. The balls 4 are held 1n a cage 7 and arranged
between an outer ring raceway 8 that 1s provided around the
inner-circumierential surface of the outer ring 2, and an 1nner
ring raceway 9 that 1s provided around the outer-circumier-
ential surface of the inner ring 3 so as to be able to roll freely.

The contact seal ring 5 1s composed of an elastic member
18 that 1s made using an elastomer such as rubber that 1s
reinforced with a circular ring-shaped metal core 10 that 1s
made of metal plate, and this seal ring 5 1s such that an elastic
fastening portion 11 1s formed around the outer-circumieren-
tial edge portion and a seal lip 12 1s formed around the
inner-circumierential edge portion, with each protruding 1n
the radial direction from the peripheral edge portions of the
metal core 10. With the elastic fastening portion 11 of the seal
ring 5 locked into a fastening groove 13a that i1s formed
around the mner-circumierential surface of one end portion
(left side 1n FI1G. 9) of the outer ring 2, the tip-end edge of the
seal lip 12 of the seal ring 5 comes 1n sliding contact all the
way around a stepped surface 14q that 1s provided on the
outer-circumierential surface of one end portion of the inner
ring 3. Moreover, the non-contact shield ring 6 1s formed
entirely 1nto a circular ring shape by bending metal plate.
With the outer-circumierential edge portion of the shield ring
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6 fastened to a fastening groove 135 that 1s formed around the
inner-circumierential surface of the other end portion (right
side 1n FIG. 9) of the outer ring 2, the mner-circumierential
edge of the shield ring 6 comes close to and faces around the
entire circumierence a stepped surtace 145 that 1s provided
around the outer-circumierential surface of the other end
portion of the mner ring 3. In this kind of rolling bearing 1
with seal ring, by properly regulating the location of the seal
ring 5 and shield ring 6 such that, for example, the seal ring 3
1s located on the side where foreign matter exists, and the
shield ring 6 1s located on the side where there 1s a low
possibility that foreign matter will enter 1n, an effect of pre-
venting foreign matter from entering inside, and an effect of
delaying the time until serious damage occurs are obtained. It
1s not i1llustrated in the figures, however, construction 1s also
conventionally known in which the outer-circumierential sur-
face of the end portion of the inner ring that 1s separated from
the inner ring raceway 1s a simple cylindrical surface, and the
inner-circumierential edge of the seal lip comes 1n sliding
contact with this cylindrical surface.

As 1llustrated in FIG. 9, when this kind of rolling bearing 1
with seal ring 1s assembled 1n rotation support portions of an
automobile transmission, the mner ring 3 1s fitted around the
outside of a shait 15, and a stopper ring 17 that 1s fastened to
a fastening groove 16 that 1s formed around the outer-circum-
terential surface of the shaft 15 can be used to position the
inner ring 3 1in the axial direction with respect to the shaft 15.
In the case of this kind of construction, the installation space
of the rolling bearing 1 with respect to seal ring on the shaft 15
side increases by the amount of the thickness of the stopper
ring 17, which 1s a disadvantage from the aspect of being able
to make the automobile transmission more compact and light-
weight.

RELATED LITERATUR

T

Patent Literature

[Patent Literature 1] German Utility Model No. 20,306,004

[Patent Literature 2] International Publication No. WO 2011/
051045

SUMMARY OF INVENTION

Problem to be Solved by Invention

In consideration of the situation described above, the
object of the present invention 1s to achieve a rolling bearing
with seal ring that 1s able to secure the required seal charac-
teristics, while at the same time 1s such that the rotation
support portion can be made more compact by shortening the
dimension in the axial direction of the installation space on
the side of one of the races, and that, as necessary, can further
reduce torque.

Means for Solving Problems

The rolling bearing with seal ring of the present invention
comprises; an outer ring, an mner ring, a plurality of rolling
bodies, and at least one seal ring. The outer ring 1s provided
with an outer ring raceway around the mner-circumierential
surface thereof. The mnner ring 1s provided with an 1inner ring
raceway around the outer-circumierential surface thereof,
and 1s located on the mner-diameter side of the outer ring so
as to be concentric with the outer ring. Moreover, the plurality
of rolling bodies are located 1n an internal bearing space that
1s formed between the outer ring and the inner ring, and are
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arranged between the mnner ring raceway and the outer ring
raceway so as to be able to roll freely.

The seal ring 1s formed into a circular ring shape and
comprises a fastening portion that 1s provided around one
circumierential edge portion of the inner-circumierential
edge and outer-circumierential edge portions, and that 1s fas-
tened to at least one end portion of one of the outer rning and
iner ring; and a seal lip that 1s made of an elastic material,
and that 1s provided around the other circumierential edge
portion of the mner-circumierential edge portion and outer-
circumierential edge portion, the tip-end edge of which
comes 1n sliding contact with one end surface of the other of
the outer ring and inner ring; this seal ring separating the
internal bearing space and the external space. In this way, the
rolling bearing with seal ring of the present mnvention 1s char-
acterized by employing construction in which the tip-end
edge of the seal lip of the seal ring comes 1n sliding contact
with one end surface of either of the outer ring or inner ring.

Preferably, the seal lip 1s provided with a plate-shaped
connecting portion that 1s formed 1n a portion near the center
in the radial direction than the tip-end edge; and a thick
portion that 1s continuous from the connecting portion and
has a thickness dimension that i1s greater than the connecting,
portion; such that the tip-end edge that comes 1n sliding
contact with the one end surface 1s composed of an end edge
in the axial direction of this thick portion.

Preferably, of the one end surface of the other of the outer
ring and 1nner ring, the arithmetical mean surface roughness
Ra of at least the portion where the tip-end edge of the seal
ring comes 1n sliding contact 1s 1.0 um or less.

Preferably, a portion of the seal ring that 1s near the center
in the radial direction than the connecting portion, and a part
of the other of the outer ring and 1nner ring face each other 1n
a non-contact state, with a labyrinth seal being formed
between these portions.

In this case, 1t 1s possible that the portion of the seal ring
that 1s near the center 1n the radial direction 1s composed of a
protruding portion made of elastic material that 1s formed so
as to protrude from the side surface of the seal ring toward the
surface of the other of the outer ring and 1nner ring, so as to
torm the labyrinth seal between the surface of the other of the
outer ring and 1nner ring and the protruding portion.

In construction in which the protruding portion 1s provided,
it 1s preferable 1n the free state of the seal ring before the
fastening portion of the seal ring 1s fastened to the one of the
outer ring and mner ring, the end edge 1n the axial direction of
the thick portion protrudes in the axial direction further to the
side of the other of the outer ring and inner ring than the
protruding portion.

Alternatively, 1t 1s possible that the part of the other of the
outer ring and inner ring 1s composed of a protruding shoulder
portion that 1s formed so as to protrude from the one end
surface of the other of the outer ring and inner ring toward the
portion of the seal ring that 1s near the center 1n the radial
direction, so as to form a labyrinth seal between the protrud-
ing shoulder portion of the other of the outer ring and 1nner
ring and the side surface of the portion of the seal ring that 1s
near the center in the radial direction.

It 1s preferable that the thickness dimension of the connect-
ing portion 1s 3 to %3 of the thickness dimension of the thick
portion.

Moreover, preferably the angle formed between the con-
necting portion and the one end surface of the other of the
outer ring and inner ring 1s 0 degrees to 45 degrees.

In one embodiment of the present invention, the one end
surface of the other of the outer ring and inner ring 1s located
at a position recessed further in the axial direction than the
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one end surface of the one of the outer ring and 1nner ring. It
1s particularly preferred that construction be employed 1n

which the one of the outer ring and 1nner ring be the outer ring,
and the other of the outer ring and 1nner ring be the mner ring,
where the fastening portion 1s fastened to the one end portion
of the outer ring, the tip-end edge of the seal lip comes 1n
sliding contact with the one end surface of the mner ring, and
the one end surface of the mner ring 1s located at a position
turther recessed 1n the axial direction than the one end surface
of the outer ring.

In this construction, it 1s preferable that a member for
positioning the inner ring with respect to a shait 1s located on
the inner-diameter side of a portion of the one end portion of
the outer ring that protrudes further than the one end surface
of the iner ring.

Moreover, 1t 1s preferable that the mnner ring raceway of the
iner ring 1s composed of a deep-groove inner ring raceway,
and the diameter of the sliding contact portion between the
tip-end edge of the seal lip and the one end surface of the inner
ring can be larger than the diameter of a groove bottom of the
Inner ring raceway.

Alternatively, the seal ring can be composed of the elastic
member that forms at least the seal lip, and a circular ring-
shaped metal core that reinforces the elastic member; and the
inner diameter of the metal core can be larger than the outer
diameter of the inner ring.

Furthermore, the other end surface of the outer ring can be
located at a position that 1s further recessed 1n the axial direc-
tion than the other end surface of the mner ring, and the
dimension of the amount that the one end surface of the inner
ring 1s further recessed in the axial direction can be greater
than the dimension of the amount that the other end surface of
the outer ring 1s further recessed 1n the axial direction than the
other end surface of the inner ring.

Moreover, 1t 1s preferable 1n an embodiment that the fas-
tening portion 1s fastened to a fastening groove that 1s formed
in the inner-circumierential surface of the one end portion of
the outer ring, the tip-end edge of the seal lip comes 1n shiding
contact with the one end surface of the inner ring, and the one
end surface of the mner ring 1s located at the position that 1s
further recessed 1n the axial direction than the one end surface
of the outer ring; the rolling bearing with seal ring further
comprises a second seal ring that 1s formed 1nto a circular ring
shape, that has: a second fastening portion that 1s provided
around the outer-circumierential edge portion of the seal ring,
and that 1s fastened to a fastening groove that 1s formed
around the inner-circumierential surface of the other end
portion of the outer ring; and a second seal lip that 1s made of
an elastic material, and that 1s provided around the inner-
circumierential edge portion of the seal ring, the tip-end edge
of which comes 1n sliding contact with part of the inner ring;
this second seal ring separating the internal bearing space
from external space; and wherein by making the diameters of
the second fastening portion and the second fastening groove
of the second seal ring different from the diameters of the
fastening portion and the fastening groove of the seal ring,
error 1n assembling the seal ring and second seal ring 1s
prevented.

Eftect of Invention

With the rolling bearing with seal ring of the present inven-
tion, construction 1s employed 1n which one circumierential
edge portion of the seal ring 1s fastened to one end portion of
one of the outer ring or inner ring and a tip-end edge of a seal
l1ip that 1s provided around other circumierential edge portion
of the seal ring comes 1n sliding contact around the entire
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circumierence with one end surface of the other of the outer
ring or nner ring, so even when the dimension 1n the axial
direction of the other of the outer ring or inner ring 1s made to
be shorter than the dimension 1n the axial direction of the one
of the outer ring or mnner ring, and the position 1n the axial
direction of the other of the outer ring or inner ring 1s regu-
lated by a stopper ring, it 1s possible to make the rotation
support portion of an automobile transmission and the like
more compact, while at the same time securing the required
seal performance.

Furthermore, when the seal ring 1s fastened to the outer ring
and the tip-end edge of the seal lip comes 1n sliding contact
with one end surface of the inner ring, 1t 1s possible to make
the diameter of the sliding contact portion between the tip-
end edge of the seal lip and the one end surface of the inner
ring smaller than 1n the case of conventional construction, and
thus the resistance (dynamic torque) of this sliding contact
portion can be kept small, and the torque of the rolling bearing,
with seal ring can be lowered by that amount.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1A 1s a partial cross-sectional view 1llustrating a first
example of an embodiment of the present invention; and FIG.
1B 1s an enlarged view of portion “a” 1n FIG. 1A.

FIG. 2A 1s a partial cross-sectional view of a seal ring for
explaining a preferred shape of the seal lip 1n embodying the
present invention; and FIG. 2B 1s an enlarged view of portion
“b” 1n FIG. 2A.

FI1G. 3A 1s a partial cross-sectional view of the construction
in which the dimensions of the protruding portion that con-
stitutes the seal ring ditler from that of the construction 1llus-
trated 1in FIG. 1A; and FIG. 3B 1s an enlarged view of portion
“c” 1n FIG. 3A.

FIG. 4A 1s a partial cross-sectional view illustrating an
example of the first example 1n a state 1n which a plurality of
rolling bearings with seal ring are placed together 1n the axial
direction and transported; and FIG. 4B 1s a partial cross-
sectional view of another example.

FIG. 5 1s a cross-sectional view for explaining the prefer-
able dimensional relationship of an outer ring when embody-
ing the present mvention.

FIG. 6 1s a view that corresponds to FIG. 1B, and illustrates
a second example of an embodiment of the present invention.

FI1G. 7 1s a view that corresponds to FIG. 1B, and illustrates
a third example of an embodiment of the present invention.

FIG. 8A 1s a partial cross-sectional view illustrating an
example of the fourth example state in which a plurality of
rolling bearings with seal rings are placed together 1n the axial
direction and transported; and FIG. 8B 1s a partial cross-
sectional view of another example.

FIG. 9 1s a partial cross-sectional view illustrating an
example of conventional construction.

MODES FOR CARRYING OUT INVENTION

First Example

FIG. 1A to FIG. 5 illustrate a first example of an embodi-
ment of the present invention and variations thereof. The
rolling bearing with seal ring of this example has: an outer
ring 2 having an outer ring raceway 8 formed around the
inner-circumierential surface thereof', an inner ring 3a having
an inner ring raceway 9 formed around the outer-circumier-
ential surface thereof, and arranged on the mner-diameter
side of the outer ring 2 so as to be concentric with the outer
ring 2; a plurality of rolling bodies 4 that are formed inside an
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internal space 26 of the bearing that 1s defined by the outer
ring 2 and the inner ring 3a, and are located between the inner
ring raceway 9 and outer ring raceway 8 so as to be able to roll
freely; and a seal ring 5a formed 1nto a circular ring shape and
having a fasteming portion 11a that 1s provided around the
outer-circumierential edge portion, which 1s one circumfier-
ential edge portion of the inner-circumierential edge portion
and outer-circumierential edge portion, and is fastened to at
least one end portion of the outer ring 2, and a seal lip 12a that
1s made of an elastic material and 1s provided around the
inner-circumierential edge portion, which 1s the other cir-
cumierential edge portion of the inner-circumierential edge
portion and outer-circumierential edge portion. In this
example, the tip-end edge of this seal lip 12a comes 1n sliding
contact with the one end surtace 24 of the inner ring 34 instead
ol a stepped surtace 14a that 1s provided around the outer-
circumierential surface on one end portion of the inner ring 3
as 1n the construction 1n FIG. 9, or the outer-circumierential
surface (cylindrical surface) of one end portion of the 1nner
ring as in other conventional construction. With this construc-
tion, the seal ring 5a separates the internal space 26 of the
bearing and the external space.

The basic construction of the rolling bearing with seal ring
of the present invention, including this example, 1s mostly the
same as that of the conventional construction illustrated 1n
FIG. 9, so explanations related to 1dentical portions are omit-
ted or simplified. In the case of this example, a wave-shaped
pressed cage 1s used as a cage 7a for holding the balls so as to
be to roll freely, however, the example 1s not limited to this,
and 1t 1s also possible to use a cage having various conven-
tionally known construction such as a crown shaped cage, a
machined cage, a basket cage and the like. Furthermore, the
construction of this example 1s not limited to a single-row
deep-groove ball bearing such as 1llustrated 1n the drawings,
and 1t 1s also possible to apply this construction to a double-
row ball bearing, an angular ball bearing, a cylindrical roller
bearing, a conical roller bearing, or a spherical roller bearing.

In the rolling bearing 1a with seal ring of this example, the
dimension 1n the axial direction of the inner ring 3a 1s shorter
than the dimension 1n the axial direction of the outer ring 2.
When the rolling bearing 1a with seal ring 1s 1n an assembled
state, the one end surface 24 (left-end surface 1n FIG. 1) inthe
axial direction of the mner ring 3a 1s located 1n a position that
1s further recessed in the axial direction than the one end
surface 1n the axial direction of the outer ring 2, or in other
words 1n the portion near the center 1n the axial direction of
the rolling bearing 1a with seal ring. The dimension W of the
amount that the one end surface 24 of the iner ring 3a 1s
turther recessed toward the center side 1n the axial direction of
the rolling bearing 1a with a seal ring than the one end surface
of the outer ring 2 1s not particularly limited. However, 1n the
assembled state of the seal ring 5a, and with the seal lip 12qa
clastically deformed, this dimension W 1s preferably limited
to a size such that the seal ring 5a does not protrude further
outward 1n the axial direction than the one end surface of the
outer ring 2. On the other hand, the other end surfaces in the
axial direction of the inner ring 3a and outer ring 2 (surfaces
on the nght end in FIG. 1) are nearly on the same plane except
for minute manufacturing error.

The outer-circumierential edge portion of the seal ring 5a
1s Tastened to one fasteming groove 13a of a pair of fastening
grooves 13a, 135 that are formed on both end portions 1n the
axial direction of the inner-circumierential surface of the
outer ring 2, and the outer-circumierential edge portion (sec-
ond fastening portion) of a seal ring 5, which basically cor-
responds to that of the conventional construction illustrated in
FIG. 9, 1s fastened to the other fasteming groove (second
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fastening groove) 135. However, 1t 1s also possible to attach a
seal ring, which corresponds to the seal ring 5a that 1s attached
to the one fastening groove 134, to the other fastening groove
13b6. Moreover, when the path by which foreign matter enters
in 1s limited to only the one end side, it 1s also possible to
attach a non-contact shield ring to the other fastening groove
135, or omit the seal ring and shield ring on the other end side.
A feature of the present invention is that at least the tip-end
edge of the seal lip that constitutes the seal ring on the one end
side 1n the axial direction that 1s attached to one bearing ring
(outer ring 2 1n the example 1n the figure) comes 1n sliding
contact with the end surface 1n the axial direction of the other
bearing ring (inner ring 3a in the example 1n the figure), and
the construction of the other end side 1n the axial direction 1s
arbitrary and depends on what the rolling bearing with seal
ring will be used for.

In the case where different types of seal rings (or shield
rings) are mounted on both end portions in the axial direction
of the rolling bearing with seal ring and the assembly of these
seal rings 1n the one ring (outer ring 2 1n the example 1n the
figure) 1s basically the same, 1t 1s preferable to take measures
for preventing reversed assembly. For example, as 1llustrated
in FI1G. 5, when different types of seal rings are attached to the
fastening grooves 13q, 13¢ that are formed around the inner-
circumierential surfaces on both end portions of an outer ring
2a having a shape that 1s non-symmetrical 1n the axial direc-
tion, the imner diameters of the fastening grooves 13a, 13c are
made to differ by an amount such that a seal ring other than a
seal ring that 1s to be properly attached cannot be attached. For
example, when the inner diameter of the outer ring 2a 1s about
50 mm to 70 mm, by making the mmner diameters of the
fastening grooves 13a, 13¢ differ by about 1 mm to 2 mm, 1t
1s possible to prevent attaching an improper seal ring. It 1s
preferable that the difference between the inner diameters of
the fastening grooves 13a, 13¢ 1s as small as possible as long,
as attachment error can be prevented. Moreover, making the
color of the elastic material of the different seal rings different
1s also effective 1n preventing attachment error. Furthermore,
in the case where the inner diameters of the fastening grooves
13a, 13¢c are made to be different and a stopper-ring groove 29
1s formed 1n the portion near the end portion of the outer-
circumierential surface of the outer ring 2a as 1illustrated 1n
FIG. 5, 1t 1s preferable to make the inner diameter of the
fastening groove on the side near the stopper-ring groove 29
(fastening groove 13q in the example 1n the figure) smaller
from the aspect of securing the strength of the outer ring 2a
(thickness between the stopper-ring groove 29 and the fasten-
ing groove 13a). In the example of a vaniation illustrated 1n
FIG. 5, one of the fasteming grooves 13a, 13¢ constitutes a
second fastening groove, and a second fastening portion that
1s provided around the outer-circumierential edge portion of
the second seal ring i1s fastened in this second fastening
groove, and the tip-end edge of a second seal lip made of an
clastic matenal that 1s provided around the mner-circumier-
ential edge portion of the second seal ring comes 1n sliding
contact with part of the inner ring 3a.

The seal ring 5a 1s composed of an elastic member 18a that
1s made of an elastomer such as rubber and that 1s reinforced
by a circular ring shaped metal core 10q that 1s made of metal
plate, and an elastic fastening portion 11a 1s formed around
the outer-circumierential edge portion of the metal core 10a,
and a seal lip 124 1s formed around the inner-circumierential
edge portion of the metal core 10a 1n a state such that each
respectively protrudes further 1n the radial direction than the
outer-circumierential edge portion or mner-circumierential
edge portion of the metal core 10a. The construction of the
clastic fastening portion 11a corresponds to that of the con-
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ventional construction illustrated in FIG. 9, however, the con-
struction of the seal lip 124 1s different than in the conven-
tional construction illustrated in FIG. 9.

In this example, 1n addition to the seal lip 124, a protruding,
portion 20 for forming a labyrinth seal 19 1s provided 1n the
portion of the elastic member 18a that protrudes further
inward in the radial direction than the inner-circumierential
edge of the metal core 10a, around the entire circumierence
so as to protrude toward the surface of the inner ring 3a. The
seal lip 12a 1s such that a thick portion 22 1s provided around
the entire circumference of the nner-circumierential edge
portion of a plate shaped connecting portion 21 that 1s com-
posed of the portion near the center in the radial direction
(portion near the outside 1n the radial direction), and this thick
portion 22 has a thickness dimension that 1s greater than that
of the connecting portion 21. The edges on both ends 1n the
axial direction of this thick portion 22 protrudes further in the
axial direction than both side surfaces of the connecting por-
tion 21, and the end edge on the inner ring 3a side forms a
sliding contact edge 23, which is the tip-end edge of the seal
lip 12a that comes 1n sliding contact with the one end surface
24 of the 1nner ring 3a.

With the elastic fastening portion 11a fastened to one fas-
tening groove 13a, the tip-end edge of the seal lip 124, more
specifically, the sliding contact edge 23 of the thick portion 22
of the seal lip 12a comes 1n sliding contact around the entire
circumierence with the one end surface 24 of the inner ring
3a. The one end surface 24 of one end of the inner ring 3a 1s
a very flat smooth surface having an arithmetical mean sur-
face roughness Ra of 1.0 um or less. With this contact, the
sliding contact state between the one end surface 24 and the
tip-end edge (shdmg contact edge 23 of the thick portion 22)
of the seal lip 12a 1s stabilized, and together with improving
the seal characteristics of the seal lip 12a, wear of the tip-end
edge of the seal lip 12a 1s suppressed. The one end surface 24
1s a flat surface that is exposed to the outside, so the machining
process for making the one end surface 24 a very flat smooth
surface 1s simple. In other words, 1n the case of the conven-
tional construction illustrated 1n FIG. 9, the stepped surface
14a with which the tip-end edge of the seal lip 12 comes 1n
sliding contact 1s provided around the outer-circumierential
surface of the mner ring 3 1n a recessed state inward 1n the
radial direction, so finishing the stepped surface 14a into a
very flat smooth surface by normal side grinding 1s difficult.
On the other hand, in the case of the construction of the
present mnvention, the machining process for making the one
end surface 24 a very flat smooth surface can be performed
casily and at low cost by normal side grinding.

Taking into consideration heat resistance up to about
130° C., 1t 1s preferable that acrylic rubber (ACM) 1s used as
the elastomer for the elastic member 18a, however, 1n the case
of operating 1n a condition of 100° C. or less, a low-cost mitrile
rubber (NBR) can also be used. Moreover, 1n conditions
where the temperature during operation exceeds 130° C.,
silicon rubber (VMQ)) can also be used, and turthermore,
under conditions where the temperature during operation
exceeds 150° C., fluororubber (FKM) can also be used. In
short, taking into consideration operating conditions such as
heat resistance, o1l resistance, and alkali resistance, or taking
into consideration cost, the elastomer can be appropnately
selected from elastomers that have conventionally been used
for a seal ring of a rolling bearing.

In the case of this example, in addition to the seal lip 124,
a protruding portion 20 for forming a labyrinth seal 1s pro-
vided around the entire circumierence of the elastic member
18a 1n the portion that protrudes further inward 1n the radial
direction than the inner-circumierential edge of the metal
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core 10a. In other words, the protruding portion 20 1s formed
in part of the seal ring 5a 1n a portion near the center 1n the
radial direction than the connecting portion 21 of the seal lip
12a (portion near the outside 1n the radial direction), and 1n a
portion that faces part of the inner ring 3a (outer-circumier-
ential surface of one end portion) in a state of no contact.
Theretore, a labyrinth seal 19 1s formed between the protrud-
ing portion 20 and part of the mner ring 3a. The protruding
portion 20 has an inner diameter R, , that 1s a little greater than
the outer diameter D, of the end portion (shoulder portion) of
the mner ring 3a (D;<R,,). The inner diameter R, of the
metal core 10a 1s greater than the outer diameter D, of the end
portion 1n the axial direction (shoulder portion) of the inner
ring 3a (R,,>D,), and thus the degree of freedom of the
clastic deformation of the portion near the inner diameter of
the elastic member 18a, including the seal lip 124, 1s secured.

In this example the shape and dimensional relationship of
the seal lip 12a, connecting portion 21 and protruding portion
20 1s regulated as follows. First, 1n the free state of the seal lip
12a betfore the elastic fastening portion 11a, which 1s the
fastening portion of the seal ring 5a, 1s fastened to the fasten-
ing groove 13a, the sliding contact edge 23, as 1llustrated 1n
FIG. 2A, exists on the chain line a. However, the tip-end edge
of the protruding portion 20 exists on the chain line 3 in FIG.
2A. In other words, 1n the free state of the seal lip 124, the
sliding contact edge 23 protrudes further 1n the axial direction
toward the inner-ring 3a side than the tip-end edge of the
protruding portion 20.

The thickness T, of the connecting portion 21 1s s to 73 of
the thickness T,, of the thick portion 22 (T,,/8<T,,<T,./3).
By regulating the thickness T, of the connecting portion 21
within this range, 1t 1s possible to secure followability of the
seal lip 12a, and achieve a low torque. When the thickness T,
of the connecting portion 1s taken to be less than 5 the
thickness T, of the thick portion 22 (T,,<T,,/8), it becomes
difficult to sufficiently secure durability of the seal lip 12a. On
the other hand, when the thickness T,, of the connecting
portion 21 1s taken to be greater than 14 of the thickness T, of
the thick portion 22 (T,,>T,,/3), the bending rigidity of the
connecting portion 21 becomes high, and the friction resis-
tance in the sliding contact portion between the sliding con-
tact edge 23 and the one end surface 24 of the inner ring 3a
becomes large.

Moreover, from the aspect of followability of the seal lip
12a and lowering the torque, 1n the free state of the seal lip
12a, preterably the angle 0 between the connecting portion 21
and the one end surface 24 of the connecting portion 21 (1n the
radial direction) 1s regulated to be 0 degrees to 45 degrees
(0°<0=45°). When this angle 0 1s greater than 45 degrees
(0>45°), the surface pressure 1n the sliding contact portion
between the sliding contact edge 23 and the one end surface
24 may become high.

However, as 1llustrated in FI1G. 1, 1n a state where the elastic
fastening portion 11q 1s fastened to the fastening groove 13a,
and with the connecting portion 21 of the seal lip 12a elasti-
cally deformed, the sliding contact edge 23 1s pressed against
the one end surface 24 of the inner ring 3¢ around the entire
circumierence due to the elasticity of the connecting portion
21. Moreover, 1n this state, the tip-end edge of the protruding
portion 20 1s located further on the center side 1n the axial
direction of the inner ring 3a than the one end surface 24. In
this state, the tip-end edge of the protruding portion 20 and the
corner portion (outer-circumierential edge of the one end
surface 24) of the mner ring 3a closely face each other. As a
result, a space that will become a labyrinth seal 19 1s formed
around the entire circumierence of the portion between the
tip-end edge of the protruding portion 20 and the corner
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portion of the inner ring 3a. A space 25 having a width
dimension that 1s larger than the labyrinth seal 19 exists in the
portion in the axial direction between the connecting portion
21 and the one end surface 24. With the existence of this space
25, it 1s possible to increase the sealing effect of this labyrinth
seal 19.

The diameter of the sliding contact edge 23 1s regulated
from the aspect of lowering torque while at the same time
preventing interference with other parts such as the stopper
ring 17 that positions the rolling bearing 1a with seal ring with
respect to the shaft 15, and securing the necessary seal per-
formance. In other words, the smaller the diameter D, , of the
sliding contact edge 23 1s, the more the friction resistance
(dynamic torque) that occurs in the sliding contact portion
between the sliding contact edge 23 and the one end surtace
24 1s suppressed. The eflect of reducing the dynamic torque
by reducing the diameter D, of this sliding contact edge 23
cannot be obtained unless the diameter D, 15 less than diam-
cter D,, of the sliding contact portion between the tip-end
edge of the seal lip 12 of the seal ring 5 that corresponds to the
conventional construction and a stepped surface 14b
(D,;<D,,). In other words, unless the diameter D, of the
sliding contact edge 23 1s less than that of the conventional
construction, it 1s not possible to lower the torque compared
with the conventional construction. Even by only properly
regulating the diameter of the sliding contact edge 23, it 1s
possible to lower the torque of the rolling bearing 1a with seal
ring, however, by properly regulating both the construction
and dimensions of the seal lip 124, it 1s possible to synergis-
tically obtain the effect of lowering the torque.

However, a positioning member, such as the stopper ring
17, regulates the position in the axial direction of the inner
ring 3a and comes 1n contact with the one end surface 24. In
this case, as long as the positioning member comes 1n contact
with the portion of the inner ring 3a that has high rigidity in
the axial direction, or more specifically, it 1s sufficient for the
positioning member that the portion near the inner diameter
than the groove bottom portion of the deep-groove mner ring
raceway 9 that 1s formed around the outer-circumierential
surface of the inner ring 3a. In other words, it 1s meaningless
to locate the positioming member exist further on the outside
in the radial direction than the groove bottom portion. Taking
this into consideration, by making the diameter D, of the
sliding contact edge 23 larger than the diameter D, of the
groove bottom portion of the inner ring raceway 9 (D,5;>D,),
it 1s possible to prevent interference between the positioning
member and the mmner-circumierential edge of the seal lip
12a. Theretore, it 1s preferable that the diameter D, of the
sliding contact edge 23 1s regulated by the relationship
between the diameter D, of the groove bottom portion of the
inner ring raceway 9 and the diameter D,, of the sliding
contact portion between the tip-end edge of the seal lip 12 of
the seal ring 5 and the stepped surface 1456, so as to be
D9<D23<D12‘

Moreover, it 1s preferable that the diameter and the height
in the axial direction of the protruding portion 20 are properly
regulated from the aspect of preventing interference with the
inner ring 3a and the like, and securing the sealing pertor-
mance of the labyrinth seal 19. In the case of the construction
illustrated 1n FIGS. 1A and 1B, the inner diameter of the
protruding portion 20 1s just a little larger than the outer
diameter of the end portion (shoulder portion) i1n the axial
direction of the inner ring 3a, the height in the axial direction
of the protruding portion 20 1s such that the tip-end portion 1s
positioned around this shoulder portion, and 1t 1s possible to
make the thickness 1n the radial direction of the space of the
labyrinth seal 19 suificiently small while preventing rubbing
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between the outer-circumierential surface of the shoulder
portion and the inner-circumierential surface of the protrud-
ing portion 20. Furthermore, preferably, from the aspect of
preventing interference with the cage 7a, 1t 1s preferable that
the outer diameter and the height 1n the axial direction of the
protruding portion 20 are also properly regulated. However,
in the case of the construction illustrated 1n FIGS. 3A and 3B,
the inner diameter and the height 1n the axial direction of the
protruding portion 20 1s smaller than 1n the case of the con-
struction 1llustrated 1n FIGS. 1A and 1B, and the tip-end edge
of the protruding portion 20 1s made to closely face the corner
portion of the shoulder portion of the 1nner ring 3a, and this
portion 1s taken to be the labyrinth seal 19. Which construc-
tion to apply 1s appropnately determined according to design
considerations, and by keeping a balance between the seal
performance required for the labyrinth seal 19 and making the
bearing compact and lightweight. Chamifering (R chamfier-
ing) having a V4 arc shaped cross portion 1s performed on the
corner portion that connects the one end surface 24 of the
inner ring 3a and the outer-circumierential surface of the
shoulder portion, so that even when the elastic member 18a
rubs against this corner portion, the elastic member 184 1s not
damaged.

With the rolling bearing 1a with seal ring of this example,
it 1s possible to shorten the dimension 1n the axial direction of
the 1nstallation space of the mner ring 3a with respect to the
shaft 15, while at the same time secure the required seal
performance. In other words, the dimension 1n the axial direc-
tion of the inner ring 3a 1s shortened to be less than the
dimension in the axial direction of the outer ring 2, so that one
end side 1n the axial direction of the outer ring 2 1s caused to
protrude (overhang) further in the axial direction than the
inner ring 3a. That 1s, the one end surface 24 of the inner ring
3a1s located at aposition that 1s recessed 1n the axial direction
(portion near the center 1n the axial direction). As a result, the
stopper ring 17, which 1s a member for positioning the inner
ring 3a with respect to the shait 15, can be located on the
inner-diameter side of the portion of the one end portion in the
axial direction of the outer ring 2 that protrudes further than
the one end surface 24 of the mner ring 3a. Therelore, the
rotation support portion in which a rolling bearing with seal
ring 1s assembled, including a stopper ring 17, can be made
compact.

Moreover, the sliding contact edge 23 of the seal lip 124
that 1s provided around the inner-circumierential edge por-
tion of the seal ring Sa that covers the opening on one end side
in the axial direction of the internal bearing space 26 where
balls 4 are located comes 1n sliding contact with the one end
surface 24 of the mnner ring 3a, so even when the dimension 1n
the axial direction of the inner ring 3a i1s shortened, 1t 1s
possible to secure the required seal performance. A labyrinth
seal 19 1s provided between the portion near the outside in the
radial direction (near the center 1n the radial direction of the
seal ring Sa) than the sliding contact edge 23 and the surface
of the inner ring 3a, so the sealing capability of the seal ring
5a can be sufficiently secured.

Furthermore, the diameter D, of the sliding contact edge
23 of the seal lip 12a 1s less than the diameter D,, of the
sliding contact portion between the tip-end edge of the seal lip
and the stepped surface in conventional construction
(D,,<D,,), so a moment due to friction between the sliding
contact edge 23 and the one end surface 24 1s kept small, and
it 15 possible to lower the torque of the rolling bearing 1a with
seal ring.

In addition, the half portion 1n the outer-diameter side of
the seal lip 12a functions as the thin connecting portion 21, so
both securing the required seal performance and lowering the
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torque can be achieved to a high degree. In other words, the
bending rigidity of the connecting portion 21 1s low, so even

when there 1s relative displacement between the outer ring 2
and the inner ring 3q, the ability of the sliding contact edge 23
to follow the one end surface 24 1s high, and 1t 1s possible to
make 1t difficult for gaps to occur between these; also, even
when the 1nterference (amount of elastic deformation of the
seal lip 12a) when the sliding contact edge 23 comes 1n
sliding contact with the one end surface 24 1s large, the sur-
face pressure of this sliding contact portion 1s kept low. There-
fore, when the rolling bearing 1a with seal ring 1s assembled
1n a rotation support portion of a transmission, for example, 1t
1s possible to sulliciently prevent foreign matter such as abra-
sion powder from getting 1nside the rolling bearing 1a with
seal ring, while at the same time keep the dynamic torque of
the rolling bearing 1a with seal ring low.

In the construction of this example, the seal lip 12a 1s
located 1n the portion that protrudes in the axial direction from
the one end surface 24 of the inner ring 3a, however, the seal
ring Sa, including the seal lip 124, does not protrude further in
the axial direction than the one end portion 1n the axial direc-
tion of the outer ring 2. Therefore, when transporting many
rolling bearings 1a with seal ring from a manufacturing plant
where the rolling bearings 1a with seal rings are manufac-
tured to a transmission assembly plant, even when placing
together rolling bearings 1a with seal rings 1n the axial direc-
tion as illustrated in FIG. 4A, the seal ring 5a does not inter-
tere with part ol the adjacent rolling bearing 1a with seal ring,
s0 1t 15 possible to prevent damage to the seal ring 5a. There-
fore, even when the construction of this example 1s employed,
the efficiency of the work for transporting rolling bearings 1a
with seal rings does not become bad. Moreover, differing
from the construction of this example, even when construc-
tion 1s used 1 which the seal ring Sa protrudes further 1n the
axial direction than one end portion in the axial direction of
the outer ring 2, by placing a ring-shaped spacer 27 between
adjacent outer rings 2 as illustrated 1n FIG. 4B, 1t 1s possible
to keep the worsening of the efficiency of the transport work
to a minimum.

Second Example

FIG. 6 illustrates a second example of an embodiment of
the present invention. In this example, a protruding shoulder
portion 28 that has a rectangular cross section 1s formed
around the entire circumierence of the outer end portion inthe
radial direction of the one end surface of the innerring 36. The
protruding shoulder portion 28 enters 1nto a concave groove
shaped portion of the inside surface of the elastic member 184
of the seal ring 5a (surface facing the internal space 26 of the
bearing) that1s located between the protruding portion 20 and
the thick portion 22 on the tip end of the seal lip 124, and
labyrinth seals 19a, 196 are formed at two locations 1n the
radial direction of the portions that the protruding shoulder
portion 28 and concave groove shaped portion of the seal lip
12a face each other. The portion between the labyrinth seals
19a, 195 1s taken to be a space 25a having a width dimension
1s greater than the portion of the labyrinth seals 19a, 195, and
the portion between the protruding shoulder portion 28 and
the thick portion 22 1s taken to be a space 255 having a width
dimension that 1s greater than the portion of the labyrinth
seals 19a, 195.

In the construction of this example, a pair of labyrinth seals
19a, 196 are formed between the internal space 26 of the
bearing and the outer space 1n series with the contact seal
portion with the sliding contact edge 23 of the thick portion
22. Theretore, it 1s possible to improve the seal performance,
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while at the same time 1t 1s possible to suppress an 1ncrease in
the dynamic torque of the rolling bearing with seal ring.
Chamiering having an arc shaped cross section 1s performed
on both the mner-circumferential edge portion and outer-
circumierential edge portion of the tip-end surface of the
protruding shoulder portion 28, so even when there 1s rubbing,
between the protruding shoulder portion 28 and the elastic
member 18a, the elastic member 18a 1s not damaged.

Moreover, in the case of this example, the portion of the
surface of one end of the mnner ring 35 near the inner diameter
than the protruding shoulder portion 28 1s a very flat smooth
surface having an arithmetical mean surface roughness Ra of
1.0 um or less. On the other hand, the tip-end surface and
inner circumierential surface of the protruding shoulder por-
tion 28 do not have to be very smooth flat surfaces. The
construction and functions of the other parts are the same as 1n
the first embodiment.

Third Example

FI1G. 7 1llustrates a third example of an embodiment of the
present invention. This example 1s a variation of the second
example. In this example, differing from the second example,
a protruding portion 20 1s not provided on the inside surface
ol the elastic member 185 of the seal ring 55. The construction
of this example has inferior seal performance compared with
that of the second example, however, as long as there 1s no
particular need for a high level of seal performance, suificient
seal performance can be obtained. Moreover, it 1s possible to
keep the manufacturing cost of the seal ring 56 lower due to
the elimination of the protruding portion 20. The construction
and Tunctions of the other parts are the same as 1n the second
embodiment.

Fourth Example

FIG. 8A and FIG. 8B illustrate a fourth example of an
embodiment of the present invention and variation thereof. In
the case of the fourth example 1llustrated 1n FI1G. 8 A, with the
rolling bearing 15 with seal ring 1n an assembled state, while
the one end surface 24 1n the axial direction of the inner ring,
3a 1s located 1n a position that 1s further recessed in the axial
direction than the one end surface in the axial direction of the
outer ring 25, or 1n other words, 1n a portion near the center 1in
the axial direction of the rolling bearing 15 with seal ring, the
other end surface in the axial direction of the outer ring 25 1s
located 1n a position that i1s further recessed in the axial
direction than the other end surface in the axial direction of
the inner ring 3a, or in other words, 1n a portion near the center
in the axial direction of the inner ring 3a. The dimension W
that the one end surface 24 of the inner ring 3a 1s recessed
turther toward the center side in the axial direction of the
rolling bearing 15 with seal ring than the one end surface of
the outer ring 25 1s greater than the dimension w that the other
end surface of the outer ring 25 1s recessed to the center side
in the axial direction of the rolling bearing 15 with seal ring
than the other end surface of the inner ring 3a (W>w). More-
over, the dimension W 1s regulated to a size such that the seal
ring Sa that 1s assembled on one end portion 1n the axial
direction of the rolling bearing 15 with seal ring does not
protrude further outward 1n the axial direction than the one
end surface of the outer ring 2b. Also, the dimension w 1s
regulated to a size so that the seal ring 5 that 1s assembled on
the other end portion in the axial direction of the rolling
bearing 15 with seal ring does not protrude further outward in
the axial direction than the other end surface of the inner ring,
3a. Moreover, 1n this example, the diameter of the inner-
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circumierential edge of the one end surface of the elastic
member 18c¢ 1s greater than the outer diameter of the other end
portion of the mner ring 3a.

In this example, when transporting many rolling bearings
15 with seal rings from a plant where the rolling bearings 15
with seal rings are manufactured to a transmission assembly
plant, even when the rolling bearings 156 with seal rings are
placed together 1n the axial direction as 1llustrated in FIG. 8 A,
the seal rings 5a, 5 do not interfere with part of the adjacent
rolling bearing 15 with seal ring, so 1t 1s possible to prevent
damage to the seal rings 5a, 5. Furthermore, in this example,
with rolling bearings 15 with seal rings placed together in the
axial direction, one end portion of the outer ring 26 of the
adjacent rolling bearing 15 with seal ring 1s located on the
outer-diameter side of the other end portion of the 1inner ring
3a, so 1t 1s possible to shorten the dimension in the axial
direction when many rolling bearings 15 with seal rings are
placed together. Therefore, it 1s possible to improve the effi-
ciency of the work of transporting the rolling bearings 15 with
seal rings.

Moreover, 1n the case of the construction of the variation of
the fourth example illustrated 1n FIG. 8B, the diameter of the
inner-circumierential edge of the one end surface of the elas-
tic member 184 1s smaller than the outer diameter of the other
end portion of the inner ring 3a. In the case of this kind of
construction illustrated 1n FIG. 8B, when rolling bearings 1¢
with seal ring are placed together 1n the axial direction, a
ring-shaped spacer 27a 1s held between adjacent outer rings
2b. Therefore, even though 1t 1s not possible to shorten the
dimension in the axial direction when rolling bearings 1¢ with
seal rings are placed together in the axial direction, 1t 1s
possible to keep the worsening of the efficiency of the trans-
porting work to a minimum. The construction and functions
of the other parts are the same as in the first embodiment.

EXPLANAITON OF REFERENCE NUMBERS

1, 1a to 1¢ Rolling bearing with seal ring
2, 2a, 2b Outer ring,

3, 3a, 30 Inner ring,

4 Ball

5, Sa, 5b Seal ring

6 Shield ring

7, Ta Cage

8 Outer ring raceway

9 Inner ring raceway

10, 10a Metal core

11, 11a Elastic fastening portion
12, 12a Seal lip

13a to 13¢ Fastening groove
14a, 145 Stepped surface

15 Shaft

16 Fastening groove

17 Stopper ring
18, 18a, 1856 Elastic member

19, 194, 195 Labyrinth seal
20 Protruding portion

21 Connecting portion

22 Thick portion

23 Sliding contact edge

24, 24a One end surface
25, 25a, 25b Space

26 Internal bearing space
27, 277a Spacer

28 Protruding shoulder portion
29 Stopper-ring groove
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What 1s claimed 1s: 1s located on an mner-diameter side of the outer ring so
1. A rolling bearing with seal ring, the roller bearing com- as to be concentric with the outer ring;
prising: a plurality of rolling bodies that are located 1n an internal

bearing space that 1s formed between the outer ring and
the inner ring, and that are arranged between the inner
ring raceway and the outer ring raceway so as to be able
to roll freely; and

a seal ring that 1s formed into a circular ring shape and
comprises: a fastening portion that 1s provided around

10 one circumierential edge portion of an inner-circumier-
ential edge portion and outer-circumierential edge por-
tion, and that 1s fastened to at least one end portion of one
of the outer ring and 1nner ring and a seal lip that 1s made
of an elastic matenal, that 1s provided around other cir-
cumierential edge portion of the inner-circumierential
edge portion and outer-circumierential edge portion, a
tip-end edge of which comes 1n sliding contact with one
end surface of the other of the outer ring and 1nner ring;
the seal ring separating the internal bearing space and an
external space;

the seal lip comprising a plate-shaped connecting portion
that 1s formed 1n a portion near a center 1 a radial
direction than the tip-end edge; and a thick portion that
1s continuous from the connecting portion and having a
thickness dimension that 1s greater than the connecting
portion; and the tip-end edge being composed of an end
edge 1n an axial direction of the thick portion;

wherein the fastening portion 1s fastened to a fastening
groove that 1s formed in the mner-circumierential sur-
face of the one end portion of the outer ring, the tip-end
edge of the seal lip comes 1n sliding contact with the one
end surface of the inner ring, and the one end surface of
the iner ring 1s located at a position that 1s further
recessed in the axial direction than the one end surface of
the outer ring;

wherein the rolling bearing with seal ring further com-
prises a second seal ring that 1s formed into a circular
ring shape, that has: a second fastening portion provided
around the outer-circumierential edge portion o the seal
ring, and fastened to a fastening groove that 1s formed
around the inner-circumierential surface of the other end
portion of the outer ring; and a second seal lip made of an
clastic matenal, provided around the inner-circumieren-
tial edge portion of the seal ring, a tip-end edge of which
comes 1n sliding contact with part of the inner ring; the
second seal ring separating the internal bearing space
from external space; and wherein

wherein by making the diameters of the second fastening
portion and the second fastening groove of the second
seal ring different from the diameters of the fastening
portion and the fastening groove of the seal ring, error 1n
assembling the seal ring and the second seal ring 1s
prevented.

an outer ring that 1s provided with an outer ring raceway
around an inner-circumfierential surface thereof; d

an inner ring that 1s provided with inner ring raceway
around an outer-circumierential surface thereof, and that
1s located on an inner-diameter side of the outer ring so
as to be concentric with the outer ring;

a plurality of rolling bodies that are located 1n an internal
bearing space that 1s formed between the outer ring and
the inner ring, and that are arranged between the inner
ring raceway and the outer ring raceway so as to be able
to roll freely; and

a seal ring that 1s formed into a circular ring shape and 15
comprises: a fastening portion that 1s provided around
one circumierential edge portion of an inner-circumier-
ential edge portion and outer-circumierential edge por-
tion, and that 1s fastened to at least one end portion of one
of'the outer ring and inner ring; and a seal lip thatis made 2¢
of an elastic material, that 1s provided around other cir-
cumierential edge portion of the mner-circumierential
edge portion and outer-circumierential edge portion, a
tip-end edge of which comes 1n sliding contact with one
end surface of the other of the outer ring and inner ring; 2>
the seal ring separating the internal bearing space and an
external space;

the seal lip comprising a plate-shaped connecting portion
that 1s formed 1n a portion near a center 1n a radial
direction than the tip-end edge; and a thick portion that 39
1s continuous from the connecting portion and having a
thickness dimension that 1s greater than the connecting
portion; and the tip-end edge being composed of an end
edge 1n an axial direction of the thick portion;

wherein the fastening portion is fastened to the one end 3>
portion of the outer ring, the tip-end edge of the seal lip
comes 1n sliding contact with the one end surface of the
iner ring, and the one end surface of the mner ring is
located at a position further recessed 1n the axial direc-
tion than the one end surface of the outer ring; 40

wherein the other end surface of the outer ring 1s located at
a position that 1s further recessed 1n the axial direction
than the other end surface of the mmner ring, and the
dimension of the amount that the one end surface of the
inner ring is further recessed in the axial direction is 4>
greater than the dimension of the amount that the other
end surface of the outer ring 1s further recessed in the
axial direction than the other end surface of the nner
ring.

2. A rolling bearing with seal ring, comprising: S0

an outer ring that 1s provided with an outer ring raceway
around an mner-circumiferential surface thereot;

an mner ring that 1s provided with an inner ring raceway
around an outer-circumierential surtace thereof, and that I I
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